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ojibIu. oflEsiA ^^S^l^^l (Active Matrix Liquid Crystal Display) 
[51^ 

512a 512c ^ #^^]^17> ^r^Vsl-Tfl ^fl^-il^ ^-8: 
^ 51 oltf. 

513 £r 512b ^ S.A1 si ^fl^-ils:* °l-g-3Hr #efl^ o« ^ a ^ ^ ^ £a] 
sp^ s. 1 ^ °]^\. 

515 Cf-g- A] oflofl tr|-^ oJj^^Al^l^- 7 flSf3 

51^0]^. 

516 £r 515 oil 51A]^ ^o.if^ofl ^ #^4^51 ojcf. 

517 £ ^3 £ 4€- ^1 °1H nJ-€- 7flBf^ o.^_ 51 a] 
Sj-^ 51 ^ o]uf _ 

518 £ JL^i^ tJHM ^ov ^ ^?fl^A]s^ 5LA1§1-^ 51^ o^. 
5=9 *r SE ^ eflofl uj-g- ojj^^^^j^. 7fl ^o.^ 51^1 

Sf*r 51^ol4. 

5110 t^Sl S cf^- 4) X| eflofl ofl^^Al^H- 7fl^^ 51 a] 
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ik^-Br ^EjM. nflEgJ^ sij^lA]^] (Active Matrix Liquid Crystal 
Display HI ^ ^-S) <*H°-^- sj-^l ^^M^ M^l^^Hl 

^ Vo l <*j ^ 4^(10) #3 ^JLef^l-irCSLl^lSLnO-a: n^^rfe HeM*} 

(12)fif, ^^sfl^(10) ^ Tflolsel-oi-ir(GLlMl^GLn)^: ^ tIMe = 

^°1^(14)^- ^tilSl-Tfl 4gcf. <^sfl^( 10) ofl ^ ^^(SL) ^ 7flolE^oi( GL ) 

°1] ^^xr 5)-^#(ll)ol <*|El«- nflEgjA ^Efl^ ufl <^ Til SM^UD 4 

^^^(Clc)^, 7flolEe 1 .oi( GL )o. 5 .«.El^ ^H^JlCSCSHI -%-^}^ ^Is^ 
o](SL) £.5.-^ *H on>g^( Clc )ofl ^-g-^ cflolE) ^I^^CDVS)!- ^SHr ^ 
^l^BKThin Film Transistor; °] sj- "TFT"£r ^-)(CMN)S. n^^Ml ^cf. *\)o}b\ 
= £MtH(12)^ TllolE^oi^(GLltfl^GLn)^ ^>^o_^ ^-§^1 ^-^r 
(SLltfl^lSLm) S-^-ofl cflolE] #<y-AlJL(DVS)« ^-g-SMI , Tfl^e j=E}- 
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°1# ^SH, ^^5}°l(CL)O.S-f-Ei^ TIME rd-EfE ^(GSP) ^ TflojE -a 5} 2} 

<y(GCL)^-^^-Bl^ 7j|c»l e ^j] #^(GSC)^1 -g-^Vfe Efl^l^B](i6)af, 4=1 

— — 31*1^B-K16)£}- 7)lolEe|-oll;(GLim^GLn) ^\o]o\\ ^^o^ s]]^ 
(18)^ ^^Tll ^t}. ^J*M 31*1^(16)^ ^H^ol(CL)^.5.^-Bl^ 7)He ^ 
e]-e ^(GSC)!- n7^9\ #^^KQTl^^lQTn)l: °]?=- & #^^>^A^ t^Tll 
^ oj-g-ei t11o]e ^ ?i fl -^eKGSCHl -5-^ s H 7)}°}!= — Ef— ^(GSP)# *fll # 

^£l(18)^r efl^l^E-K 16)^1 ^efl'i-gr ^SJ= ^1^^ n 

7fl£] ^7fl^^lJl(SCS)7> I^^t]] °1# 3l§r^, ^^^=£1(18)^ 4^J= 

511^1^^(16)^ n7flSl #^^f(QTli-ll^QTn)i4 n7fl<^ 7)1 o] e o] (GL) a>o"| 
^ ^^^r ^11 *1 ^ < 3-^(FVL,SVL)^.S.-¥-B)^ zjfl- ^Efl^ x^J 

^ ^ JL^JH TflolE ^^-i-CVgl.Vgh)^: ^-g-^fe n7fl£] «?l^Bl(19)S. ^ 3 7\) & 
4. «?lalBl(19)^ £I^J= 31*1^(16)^ #^^>(QT)^Ei^ fee|#EJM nj-e]- 

^1 JTL^ 711 ol E ^ol- f(Vg i |Vgh)f o)- O.^ THojE^o] 

(GLH1 ^-g-SM) ^4. °H1 ^ef, n7fl£) ^7fl^^l5llr(SCS) ^ <>1^ sr> M- ^ °1 JL 
^ 7flo]E ^oJ-(Vgh)^- 7H7fl ^th ol Ji^^l 711 o]e #°w v (Vgh)-§: 7>x]^ ^ 
^^JlCSCS)* Tllo] e £ ].oi( GL ) o.s.«-Bl ^-g-ul-ir TFT(CMN)7> ^-^ (Turn-On) ^ 
711 s)jL, TFT(CMN)7> s)^ 7l#-g^ ^|(Clc)f ^0)^ ^<*M1:2.(DVS)» 
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f^SMI €4. °-^l(ClcHl TFT(CMN)°1 

(Turn-off )€ °fl "i 0 ^^ Z\B.^. ^}o}^ SLAVS') 4\ J£t} #°r*l Tfl ^ 

JE. e^o. ^oj- (Feed ThroU g h Voltage, ^/Vp)o] ^^Ml ^cf. o] 3]= MS.-?- 
-*m(^Vp)£r TFT(CMN)^ 7fl°lS^l-i^ ^iKClc) A r °H ^^fls r fe 7) 

E](Cst)7> S.1 ofl^^ go] ^^(ClcHl tgls. ^4^715. ^cj-. 01 jiLS « 
^(Cst)^ TFT(CMN)<>1 Q-£_5. nfl #4iJqfe ^-g: 3] = 

I^r^H 1] 

_ (Von - Voff) ■ Ces 
Vp Clc + Cst + Cgs 

^r«M loll &<>H, Von ^ TFT(CMS)^ ^-^ ^jo] e^-o] ( G L) ^o^, 

Voff ^ TFT(CMN)2] TflolE^oi(GL) ^^JL, Cgs ^ 

TFT(CMN)^ Tfl^Ec]-^ ojj^^ AVojofl ^fl§>^ 7H ^sJMe-^ -g-^^oiq.. 
1 °lH<2f ^o] f tz]c e^o. ^«a-(AVp)^r TFT(CMN)Sl ^ ^ 

(AVp)-g: ^«r7fl ^<a-S>7l J±2: 7fl^AlE|(Cst)S| -g-%=o] 7H^O>n> ^ 
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rf. o]^ s}-^ 7}}^7\ 9]X)7]} ^-g^ iA] SEjfAE;} <=d o] ^ ^ & 

Tfl o]^ o]Sl-^ i 7fl3zflA]Bl(Cst)^l ^SlHfe 2]= e^o. ^^(AVp)ol 

^Sj-Tfl q<&£\7] ^^4. 

3)2= i=5.-f ^ov (AVp) ^. cqovz} 7] 4^ « 0 >^ o.^^ ; ^fl^-tl^CSCS) 

9X^. ^U^Jl ^H u o v ^ ^s^H^HH^, ^^^(scs)^ ^^°\\AA 

^^fl^-il afl 1994-110035 31 ^ 1997-258174 JL^j- ^-^ ^| 

5,587,722 J: -^1 7flA]£]o] oicf. ^4, ^fl^xijr ^oj^oj <*^&X\ 

Zj- TflolE^s.^ A >o]oH A]]^ ^^^sj^-i-^- ^§>Jl o^rf. 

^-*l-^7)l^iL 1994-110035 Ml 7flAls]o^^l ^fl^Aljr 
aflo^^S) oji^^l^l^ £3 oflA^ ^o] c^-ol^ ^(20)5f 7flolee]-ol 

(GL) *}°}°\] ^5^*1 ^w. 7 i(22)# 7]-xl7ll ^rf. ^ 7 l(22)fe ^?fl^ IE^o] 

tf| €(20)31)- 7flolE^o]( GL ) A }o]6\) ^4-Z\o]^ ^^-(Rl)jzf, 7)lolEe|-Ol( G L) ^ 7 ] 
Xl^oV^ol( GVL ) AVO]^! ^^O^ 7]]S1]A1B1(C1)S ^ 

€ ^-g-7l(22)xr TflolM £Lefo]^ ^(20) JiL^-Bl 7]} 0} e ej-o] (gl)^S. ^-g-sH^ 
Til "^4. 3Mt(ll)°U itf-^l^^l TFT(CMN)^ Tflo] Ee^oi(GL) 0.^-f-Elo] ^?fl^Al 




:£(SCS)£| #<&°] x}*±ei\ ^#<& o]§l- S tgo^ ttf)^] ^-^ ^nf. oj 

^(SOilsL-f-E-] TFT(CMN) s: ^-fKRr cIMbI *I <y-^(DVS)°fl # 
§>7|- ^^^I(Clc)oll ^£]7l nfl^cHl ^^(ClcHl ^^M^ ^°w v £ ^oH^l 
&7]] ^nf. tf-g-^^, 7llolEe(-o](GL)^-^) ^?fl ^ ^ls(SCS)^ ^^o] TFT(CMN)^) 

TFT(CMN)S] ^-^^I^oIds. ofl^Kci^ 7llolEej-o]( GL )^o. s ^slfe *i 

(AVp)ol ^S>7ll #^7l ^ €^§>7ll #^#7lfe Zj- 

X] ^IS. ^r^Sl-Tfl ^3r>7] nfl£-ofl ofl^o} f^lH A] ^ o] X| 2^ >fl ^cf. 

^ ^ ^T^^ o>^ ^T^-ir ?i 
^ ^ *|"g-] 

* 7-11 1 31^-4 Sfdt^l^-Ofl ^^E]<>1^1 7fl2 ^^-^r 7>^lfe ^^^1 E ^ll^^E-)^ zl- 
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#i^H= TllolM c^o]^* ^tijSj-Tfl ^<y-ol o^-g >flolM 

a] 6j|oj] cfltb -^MRV -H^^ -f-§}<*| ^^§}7fl H-eIM-xi € 3J°1^-. 

5L4# ^2:§>?l, (30) ^ ^IS^^l-lrCSLl^^SLm)* ^Sj-te tfl 

ojEi H^ol^(32)^-, «a?^Bfl^(30) ^ 7llol3^oi-^(GLim^GLn)^: ^s}?] ^ 
^ T^e ^^ol»](34)^. ^a] oflofl oj-s. ^^^^1^1 7}- £ 
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(Clc)^K ^olE^-o]( GL )o.^.«-Ei ^7fl^^lsi(scS)^l -§-#SH ^S^CSDJl^- 
«!j^>a(Clc)ofl cflolBj ^^^(DVS)l- ^sHr TFT(CMN)^ ^ 3 Tfl 

at}-, sj-^-^Oi) zJ-zj-oH±- m.2i ?m*\mCst)7} ^^^(Clc)^l US ^ 

^Tfl ^Cf. o] ?fl5flAlBKCst)fe ^^(ClcHl ^-g- 

Tfl cflolE] =rq-ol^(32)^ 7flo]E^-o] 1 -( GL1 mxlGLn)ol ^H^S 

oil n^-ef Alse}oi#(SLim^lSLm) -5-^1 t-fMB) ^^^(DVS)l- ^-g-s»fl ^1}. 

7flo]E =e^-o)ii](34)^ ^?fl^A]^(SCS)l- 7Ho]E^oi^( GL1 ^^ GLn )oi] ^^o.^. 

^-g-lg-AS*) 7flolE^-Ols-( GL1 ^^ GL n)ol ^s%&7]7]&42( ^H°_S ^ 

n *H£q.o}(CL)O.S-f-Elfil 711 o]E ^E}-M ^r^l(GSP) ^ 711 o] 

— # £ l5-Kl(GCL)A^L^fEl^ Til o] E ^ f^(GSC)oll -g-^-5r>fe Sfl^B) 

(36)^, ell ^l^B] (36)^- 7l)olEe)-oi=.( GL1 vfl^GLn) 4°H ^3°^ 31^ 

3 5. 3(38)5. ^3 Til 3=^. 31*1 ^3(36) ^H^^KCL^S.-?-^ >fl 

ol e ^EfE ^(GSC)« n7] joj A^^^(QTl^l^QTn)# *V #^^V^o.S 

#^£j7ll ^ o}~g-e] TflolE ^ #^(GSC)<^1 -S-^^M TflolM ^e}M ^(GSP) 

4. i«3=El(38)fe- sIl^l^El (16)^1 #^^a:lr^ ^«a-afl«a-g- ^SJiL a] 

^ 3=S 511^1^^(36)^ n7fls] #^^r^(QTl^^lQTn)^- n7fl<2l >\]°] JE e*°l ( G Q a> 



^ JL^ TflojE ^IrCVgl.Vgh)-!; ^Sj-7l n7fl^] 7lH -g- ^,^^1(39)^ ^ 

^5H>E]H ttj-e]- ^ ZL^i^ ?\}°]*L ^IrCVg^Vgh)^ o]^ Aj^^j 

TflojEei-oKGL)^ ^^sfTll °H1 n7fl^ i?fl ^7>j j^scs) ^ 

Sl-M-nVo] j!^^ ^ojE ^^(Vgh)# 7}^7ll . >fl o] E ^oV 

(VghH 7Ho] Ee].oi( GL ) ^-oj TFT(CMN)°1 ^-^(Turn-On) £| >fl 

TFT(CMN)7> ^ H(Clc)£r $}o]b\ ^i^s(DVS)# 

^H-g- ^*llr(39) z]"^ 7^^ ^ jl;^ Tflolm ^ c « v #(Vgl,Vgh)^r 

^ Tflole^ov ^71(40)^, jt.^^ ^ojE^ov ^^71(42)1- ^7}sL ^tij^uf. 
°« v (Vgl)# ^^^^ICFVL)^ n7fl^1 ^H-g- ^*1(39H1 

(VgD^r ^7l*l ^^Jri*). ^-o. jua-Al^o^ ^t}]^- 7 ]-^ &tf. Jl^ 

^ THojE^ol- ^^71(42)^ i^fR!^ ^1 Also] ^ 7 ]n>cf Oj^^V ^ 

EllS. JL#3\ 7)HJ=*m(Vgh)-g: t^Tll ^4- °1 ^-fl THojE^ol- 

(Vgh)^ ^*m<L5L Q^T]) ^^HM* 7 M7 )1 jt^o] Tfl o) 

(Vgh)^ ^2a °1H<4 ^^^o] ^Efl^. ^s>7]i4, £2B £f 
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^Ml €4. ^3 THM^^KVgh)-!; iHjsM , time 

^°« v ^-^71(42)^ ZL^i^ ^^(VDD)^: iHSaHr Jl^i^ ^71(44)4, Jl^i 

^ ^°« v ^:^7l(44) ^ ^12 ^eJ-SKSVL) >M-°H ^2:^71(46)3}-, 

^<y-S^7](46)^ Bfl«! 2^ E]-o)ul^- & EH "o 1 afloj 7 l(48)S. ^ 3 

Tfl ^4- ^°« V (44)fe ^•y-^^^r ^£)>H 2]^- 

^Efl^ #<&(WD)-& ^^3:^71 (46)ofl -^SMl ^4. ^S^l (46)fe 

Jl^i^ ^^(VDD)^: ^12 ^W?!(SVLH] ^^sl^^l n7fl^] ^H-g- ^*llr(39) 

(SVLH1 ^^tr ^i^o] SL2a HH £L2c°11 5^]^ «>^- ^ ^ 

*b ^e|]^ ^4*1 Til ^-4. ^12 ^^efeKSVL) ^ ^MUls] ^djxm 

7\) ^^M^l ^3]-^, ^<y-S^7l(46)fe °-J]^2fl^(30)^ tIIoIe^okgdo]! 

Tfl 71^ *| %(Rp) ^ 7]^ 7ll^A)^(Cp)# ^S. SU4. 4°1^ 71H71 

(48)^ -&7l^He]-oi(HCL)^-^--f-Blo] ^^^^ Ai^( HS) <q. cfl o] e] e)-ol (DCL) AS 
i?-B\2) ^ojE^eHDCLKHl -§-^S>^ ^°« v 2:^7l (46)^1 ^°w V; i«:*l ^ ^ ^US^^l 
^^«>7ll ^14. 4°l u o 1 7Hlol7l(48)fe ^^^(HSHl 9] 

n 3±7}^%Ji} o}3rz] 3)olEl#3(DCLK)-a: 4£-i=4^ ^EK£.A]§1-^ &-g-)4, 
o] t^ftA^ ^<3- 2:^7] (46)# ^o]S>^ ^ElS^- 
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2^(31) <H1 i^H^l TFT(CMN)^r 7l]olEel-o]( GL )o_^a.^^ aIj^scs)^ 

^ o « Vo l *Ri2i ^^^°« v °i ^-^ smi °l "fl, 

TFT(CMN)^- ^-fKHr cflo]B) ^<y-Ais(DVS)ofl S) *M ^Sf7> ^^^(Clc)^l 

14 . >H°1 Sel-^l(GL)^ ^fl^sCSCS)^ ^<y-o] TFT(CMN)^ 

^^H^r ^-f°fl TlMJ&eKKGL) ofl^a] ^ov^^^ol sjtfl TFT(CMN)S] ^^^l 

5.5. ^^^(Clc)^-^ 7flolEeJ-oi(GL)^o.s. ^S>^^ nfl-f ^Tfl ^t}. 

£5 «H1 ^^a^l^^l* 7l\^^o.£. 5*1 

3 7|^*]^(Rp) ^ 7fl^|AlE](Cp)€- °l-g-«H TllolM ^Sj-(Vgh)^ # 

^oH^]fi|. ^^^(SCS)^ #^^1^11- *l*r^r ^SM^lTll 5-5 

S] ^^H^Hfe, ^ (30) ^ 7\}°}^9l(GL)^ ^^}7] W TflojE 
ZL£\-o]v](34) 7 } ^4. <*j^si|^(30)£r -^e^CSD ^ TllolE^oi(GL) 

iq-ofl 51-^(31)1- 5.^-^.. 3Mi(31)fe ^l^e1-^l(SL)^S-¥-Bl^ 31 o] E) 

^MdJKDVSHl -§-^M S^SHr ^dlSCCLc)^, 7flolE^«y(GL)o. 

5.-^1=) 3} ^7fl^A]Ji(SCS)oll -g-^-S]-^ A]j :e |.oi(SL)o.^Bl ^^-i(Clc)o]l -3^^ 
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cflolE) ^^(DVS)* ^SH=- TFT(CMN)^- &t±. SE^, 5Mi(3lHfe- 

M.2i ^n*]tf(Cst)7\- <^l3(Clc)°ll ^^f£l7l] ^cf. t^e cej-ojtJ] 

(34)*r ^|oje]-ol(CL)^-^--^El^ TflojE l^(GSP) ^ TIME #^efo](GCL) 

o.S^-Ei^ >flolE ^ ^eKGSCHl -§-#§)-fe 4=1 Efl^^E] ^i(36A)4, ^Hii 
s^l^Ei >i(36A)4 7floU=e].oi(GLl) aH°11 ^^o^ ^H-g- i^^l(39)^ ^ 
sjTll €4. 4=]^^ Bfl^l^El >i(36A)£r S.6 -^H^ ^ Tfl^l ^ ^ 7 fl ^ ^ (GSC) ^ 

33>ll ^H-g- ^*l(39)^r 4^^^ 31*1^ iI(36A)£) #^Aijro} i^s]^- 

Eflofl irj-e^- x^o] ^ ^jjoiE ^ov # ( Vg i : Vgh)^ <>]^ §>m- Ale]*] 0.3. y\) 

olE^o]( GL )oil -g-g-*>Xl ^q-. oioj] aj-e)-, t1H me^CGLHlb ^^fl >fl°lm # 
«U- JI*1^ tIMS ^<a-(Vgh)^r 7Hb ^D^JlCSCSW °1 

1- #A-flSj s^, aflo^-g- 3*1(39)^ xjste Bfl^-^E] >i(36A)3l #5|413L7> 
^-fofl JL^ TflolE ^oV ( v gh )ol TilolE^oKGDo]] ^ 

ti>^l 4^^ efl^l^Bl iS(36A)2] #^^1^7]- s-ffeell- 7Mb 

7flo]E #<y-(Vg'l)ol 7llo]E5}ol(GL)^l ^--g- 711 ^4. 5L6 <*fl 51 a] € "SCSn"£- 4 

HL*h ^a] oflofl on^Aj^i^ ^«a-eJ-oi(FVL)o|l 

7}sL ^a]*vq-. 7^^ TflolE ^7l(40)b ^eflfH «13*M1 -fr^ilfe- 

XMH^WfeD-i: Tfll #<a-eKl(FVL)°fl n7fl<i) afloj-g- 
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(39) °11 JL#$) TflolE^oj. ^-^71(42)^ 5LQ °\) ^1 

°« V (Vgh)^ #^7^ *l*r^r£] ^Efl^. ^^7\) ^O^cf. ZL^^ Tflo] 

(VDD)# 'MsHfr Ji^ifl ^oi- ^71(44)^, j!^^ ^ov ^71(44) ^ ^2 
^(SVL) *}o]o\] ^4?S\o]Q ^«a-2:^7l(46)^ ^^Ml ^ >M 

71(44)^ ^Wii: ^r^S)7ll -fr-*l*Kr *j-ff- ^Efl^ ji^l o] ^©KVDD)^- 

(46)^1 ^-g-*>7fl Jauh ^^2:^71(46)^ 7fl2 ^^(SVU-S: Jl^ 
^ov ^71(44)^ 7l^^<y-^<y(GVL)ofl S^l^ o.^ ^a]^ o_^.«| *l|2 ^^f^i 
(SVL) ^ofl £6 oj)A]<q. 7 6 vo. j7^^ ^]o]e ^(VghH t^Tfl °1* 
*H, ^^3:^7] (46) fe- >fl«>lS^fl^#^(GSC)^ -g-^§>^ 2^ *flo1-g- 
(50)1- ^fl^vq-. 2^^ ^*l(50)fe Tfl^lM^^^^^CGX)^ *Mfeel 

^^HMfe 7fl2 ^eKKSVU-ir ^7l(44)<Hl ^12 # 

^eKKSVL) ^ TfMEgKKGU #ofl ^°« v (VDD)ol M-Bfq-Tfl *Vtf. X|o1e 

^?fl^#^(GSC)ol sMi^ofl^ i^L^^el^. a)o] s]^ Tj-f f 2^^ 7iH-g- 
(50)fe 7fl2 #<g-eKl(SVL)-g- 7l^<£e}-oi(GVL)<Hl ^a^jis*! A2 *A<&?\ 0 A 
(SVL) ^ >Ho]sel-oi(GL) ^°» v °l Ji^^ ^sAlICVDD)^-^ % 

EfljsL 1^^7)1 ojnfl, ^12 ^•a-tq-oKSVL) ^ ?H °1 me)- 9J (GL) ^ ^<y-oi 71 

M^KRp) ^ 7)<% ^fl^^BKCp)^ ^l^^ofl tcj-ei- 7l^^<g-e|-oi(GVL)^s. ^ 
Jgo.^ Ji^fl- 71] ^(Vgh)^ ^?fl^^ls(SCS)sl «^ofl^l^ 5L6 °1H<21- ^ 
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TFT(CMN)£r 7HolE^oi( GL )o,^w. E joj ^3l(SCS)^ &m$.<& 

o}Z}5L fo^ trfl^l ^cf. o] nfl f QSj^ ^(Clc)^ f^JSM*! ^sj. 7 ]. 

>Ho1e^(GL)^S ^^(SOilsL-'f E-] TFT(CMN) s: ^-fi-sRr ^M^l 

^^JlCDVS)^) 2)3H ^^(ClcHl -f^^Ml °1 

OJ ]^^(Clc)o11 f^£H^ ^ 0 « v £r "i^l^l &7fl >fl°lJ=eKl(GL)#2l 
^^5l(SCS)^ ^«g-o}' TFT(CMN)^] &m*<& °1§>S. t^x]^ ^-fofl TfloiE^oi 
(GL) <>1H^ ^o^^to] TFT(CMN)^ ^ov 0 ] jd ^. ^(cic)^-^ ^ 

olE^o]( GL )^o.^. ^3g^^ #3}^ nfl-o ^ jgc^ ol H)^ o_ ^ 

^7 £ -^1 <*H 7flsfai^3. 

^Sl-alif 515 ^ ^^S^H^l^- -g-^^r 7\*]7\] 7^« 0 V(R1) ^ 

JflfflMBKCDSr *fl2 ^^(SVL) ^ >fl°lmeKI(GL) #2] 7l^^ov^o] 

(GVL) ^-fofl Al^g^f ^ 7 |.Al ? l7fl °]o\) m &<&B\- 

°](SVL) #3] JL^ifl Tfloje ^<a-(Vgh)fi1 #^1*1^ £8 ^l^i^ ^ol tzH^ioflx] 
3 ^SMl ^cf. ol«q. u-il-o] , Tfloie^oiCGL) ^7H^Ai5l(SCS) 

3 #^oll^£ s.8 ^-o] enroll*! jiq. c-j ^r^sj-Til £3;ch ^ty-CRDs]- 
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£9 ^ ^ ^ ^H) ^ ^^35.^1^11- 7fl3f^o.5. Sa] 

^cf. £9 ^ oji^^a]^-^^ ^1 ^3:^71(46)71- 2^ *lH-g- iifl;*l(50) tfl^l 
-2.^31 ^ ^-^71(44) ^ ^12 ^eKKSVL) *W°i] ^jo]-g- ^ 

^^1(52)^, ^|2 ^^(SVL) ^ 7l^^<y-^o]( GVL ) A>olo]l ^£]o^ TFT(MN) 
^ ^-*l*Rr ^J-g: ^3}^ 5L5 ^ 3.*] i$\sL^^r 7\x\?\} £ 

4. 1^3 *fM-8- ^ ^1(52)4+ TFT(MN)-cr tIH M^7fl^#3 (GSC)^l fe^^Efl^ 

(52)fe 7llo]M^?ll^#^(GSC)ol ^o]^S. -f^Sj-^ 7l Tfl ^ JL , 

ti>^oll TFT(MN)^ 7JHJ=^fl^-^(GSC)°l ^.o.^e|=. -fM^Rr 7l^o_V 
3»] €4. TFT(MN)^ 7llol^^7fl^#^(GSC)oll ^sfl *f|2 ^^(SVL) ^ 7lH 
S^^l(GL)ofl ji^^ t^e ^«y-(Vgh) % ^n^^s. 

(GL)SI #^ofl^^ol xl^*v^o| ^cf. 3^, TFT(MN)^ ^-^ *1 

Si M-Ej-Uj-Tfl S)^ W S]*fl ^fl2 ^^(SVL) 31 7\}o)M 

^9KGl) #3 &<&°] 7l^^^£fol(GVL) ^£.3. ^sqfe ^-f^ *1^« &7}*\ 
7l7ll ^4. °H1 ttf-e}-, ^12 ^<a-e1-«2l(SVL) ^ -H^ tII^e ^^(Vgh)2] 
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M.^ 3 ^sMi £33:4. 7iMJ= #<y-(vgh) % ^7fl^Aiji(scs)^ 

— ^-"T" ^'S-CAVp)-^ f^*Ml <^xm ^ Sl-S-^f °>^£l -g-^S.7]- tel-^Tfl Q 
cf. TFT(MN)^ *H V & % -§-«°l 3^X1 ^£]X] 

^ 3^3. ^fl^^-g; 7Ml>fl ^4. M-^h TFT(MN)4 7l^^i < y-e|-oi(GVL) A}ojofl^ 

*13*T# # Ci #7H7l7l ^ ^/JE^r X]slMl=]7> ^-7>^ #1}. 

^cf. £.10 <^ ^^S^l^lfe- TFT(MN) tfl^Hl *WR2)7> >fl2 ^^o] (SVL) ^ 
^ 3]^-^^- 7M1711 ^cj-. x-HKf^)^ 1^ XM-g- ^*l(52)^r XMJIL^fl 

?1(GL)^ -g^^H^ ^§1-71) ^cf. ^]o]j%- 

(52)71- H-^^ ^ t^-O, x^j-(R2)fe *1]2 ^°« v el-^I(SVL) ^ X|o] j= eJ-ol(GL) 
^oj-ol 7l^^<y-^o]( GV L) *r<LsL «o v ^^lfe *1 2: 0 1 ^<X*M1 ig-°_^*j 
TflolE ^oj-(Vgh) ^ ^XN413L(GL)S1 §^^1^11:^ *l^r^r^ ^Efl^ ^Sf-XI 
^5M7jt}. q.^ ^o) i ^^-(R2)fe 1^^ ^H-g- ^^)(52)7|- ^i-^r £)^r 7J 

-fofl ^12 ^eKlCSVL) ^ TflolEefol(GL)^ *13*r# #7H^1>D ^=h °H1 *4 
eh XI 2 ^eJ-^CSVL) ^ Ji^^ 7flo]E #«y-(Vgh)2) #^1*1^ £8 £ 
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4. >WH ^(Vgh) ^ ^fl^JUSCS)^ #^ofl^s.ol efoi^i 

°H*1^ M 3 S^aMl S^il^*] ^S^l^lfe 2]= e^o. ^ <g-( A Vp)-g- 

T^E^^^GSC)^ ^2:^71 (46) ^^^o] ^joj^O.S.M] £.4 
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7} ^^)7]) 

7]^^ ^Ml*b ^-g-J^L ?M of 
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TflolJE^^- *J afll ^^-4 S^T^c-fl ^^S]o)^l ^2 7>x)^ 

#?1 Cf^o] E ^]xl^Ei#^- Sj-l-^ ^^£]<^^1 ^1-71 ^2 ^^1 ^ 

S)- c^o] E))olBl^E).ols.3|.; 

#?1 q-^^ H^l^l:^ Sm-^f ^^H^} #71 TllolE^^-o]) ^^£]o] 

#7] ^olEAl^e^ols.^ ^^jl, afli ^ .^12 ^^SVJl, =L 

elJl #71 7HolE^^e|0]s.ol ^>^O.S. ^ElTll^ #71 ^ ^12 ^°« V #^ 

ol- S>u|-# TflolJE r^olul^- ^-UlSj-^- #6fl °X6]X\; 

#71 Tfll ^<g-ol 7flolEAl^.e|-olol fl^S^l ^1 3J-g- 

^1 gj.^ ofl 7g a A] #*1 . 

2] 

^1 l 9X°]*\, 

#71 T-fll ^OV^ ^- 7l TllolEAl^el-Ojol %^$-Z\7) #o]} ^S^fe 
3] 
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*1. 

4] 

*Ql 1 *cHl , 
5] 

*fl l sa°H, 

6] 

^1 1 1H1 5U°H, 

#7i X|i *I<y-<>] ^4i3JM #7i XI 2 3tfl# ^ ^£.3. 

7] 

#J:e}-<?H ^^£|^^i u^e^i^e)-!. 7Hb s^M-. 7Ho]Eel-«yoii 

^^^32f o>^5] £|=E eflxj^E]^- 7Hc TIME =&|-o]^l- <a}^5>l 
i^^li^l- >8"7l 7flolEe].o]o|l #71 7-112 ^sffe ^7-11 

#71 #71 TfMEej-oioii #7| xl 1 ^«a-g- -g-^l-fe cj-^l 
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